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Determinations of nasal biomarkers for dementia and development of a novel
diagnostic method for Alzheimer®s disease using nasal samples.
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We investigated the nasal mucosa of postmortem human samples, and found that
B -amyloid peptides (AB ), tau protein and phosphorylated tau protein were localized in human nasal
mucosa. We could mesure contents of total tau and phosphorylated tau proteins in human nasal smears using
commercial ELISA kits. But, it is difficult to measure AB content in human nasal smears. In this study,
we developed a novel and sensitive method of measuring AR 42 in the human nasal cavity and its
application in normal human volunteers. We collected nasal smears by cotton swab from the mucosa of the
inferior nasal concha and common nasal meatus of 26 normal volunteers with an age range of 23-78 years.
Our novel enabled us to measure AP 42 content in both the inferior nasal concha and the common nasal
meaﬁug of all cases examined, despite the levels being under detection limits (0.1 pmol/L) without our
methods.
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Figure 1. Ap42 levels in nasal smears from five
normal subjects. Nasal swab samples from the
common nasal meatus were treated by two
different methods. A; Samples diluted with the
diluent from the ELISA kit (no pretreatment).
B; Samples pretreated with formic acid and
prepared by our method.
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C
Sample Regression Regression Regression
added Accuracy Accuracy Accuracy

name value value value

(pmol/L) (%) (%) (%)

(pmol/L) (pmoliL) (pmoliL)

STD-1 0.50 0.57 13.13 056 12.43 0.48 -3.70
8TD-2 1.00 0.90 -9.54 1.05 47 113 1324
STD-3 2.00 212 5.88 215 7.28 2.01 062
STD-4 5.00 4.85 -3.10 525 4.99 5.24 4.7
STD-S 8.00 7.96 -0.56 833 a1 8.28 3.50
STD-6 10.00 10.60 6.03 10.27 2.74 10.36 3.60

Abbreviation: STD, standard.

Table 1. Calibration curve for the measurement



of B-amyloid 42 using our novel pretreatment
method.
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Sample Concentration added  Measurement  Quantitative Accuracy

name (pmol/L) value value (pmol/L) (%)
Blank 0 0.0388
LLoQ 05 0.0720
SP-L 1.0 0.1070 0.95 -4.53

Abbreviations: LLOQ, lower limit of quantification; SP-L, sample for specificity.

Table 2. Specificity of p-amyloid 42
measurement using our novel pretreatment
method.
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Sample Concentration added Quantitative value Precision Accuracy

name (pmol/L) (pmol/L) ’ (%) (%)

Qc-L 1.00 1.16 0.07 6.42 15.85
Qc-Mm 5.00 4.99 082 16.46 -0.12
QC-H 8.00 7.32 061 8.30 -8.44

Abbreviations: QC-L, quality control (low); QC-M, quality control (medium); QC-H,

quality control (high); S.D., standard deviation.

Table 3. Within-run reproducibility of Ap42
measurement using our novel pretreatment
method (n=4)
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Figure 2. Amount of B-amyloid 42 (AB42) per
gram of total protein in samples from the inferior
nasal concha and common nasal meatus of 21

volunteers. AP42 levels in the inferior nasal
concha and common nasal meats were measured
following our described pretreatment method.
The final AP42 concentrations in the inferior
nasal concha were significantly different to the
common nasal meatus (Wilcoxon signed rank
test; P <0.001).
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